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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity and 
reliability of an electrode laminate by providing a 
structure where one long sheet-shaped separator seals 
a series of positive and negative electrodes, 
respectively, so as to wrap them, and the sealed 
electrodes are overlapped in zigzag fashion. 
SOLUTION: In a stacking mechanism, in a status where 
a separator shifts in a downstream and is being doubly 
folded in a longitudinal direction, a positive electrode 1 1 
and a negative electrode 12 are alternately formed, by 
stacking a polarizable electrode 14, a collecting 
electrode 13 and the polarizable electrode 14 
successively on the inner side horizontal plane 2ra of 
the separator material folded substantially vertical by a 
holding mechanism. A heat-sealing machines 25 (25a and 
25b) perform heat-sealing on the separator material to 
seal the series of positive electrode 1 1 and the negative 
electrode 1 2 with the separator so as to wrap respective 
electrodes. The heat-sealing machines 25 form a long 

storing body 22, which is formed by dividing the separator 21 by the heat-sealing parts by the 
positive electrode 1 1 and the negative electrode 1 2. A zigzag folding machine zigzag folds the 
long storing body 22 by each one division, cuts it when the number of the positive electrodes 1 1 
and the negative electrodes 1 2 becomes a prescribed number, and an electrode laminate is 
obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]In an electrode layered product for electric double layer capacitors which makes a 
separator intervene among them and laminates two or more anodes and two or more negative 
electrodes by turns, In [ said / which was folded up ] a separator of a long sheet shaped folded 
up by longitudinal direction, It is put into an anode and a negative electrode in the state where it 
was arranged by turns, and by a heat seal being given to said separator further An anode of the 
above [ this separator ], An electrode layered product for electric double layer capacitors which 
one is divided at a time for every negative electrode, and the aforementioned anode and a 
negative electrode are sealed, respectively where an electrode lead part is made to project from 
a separator, and turns up a long accommodation body of this anode of a series of and a negative 
electrode to the 1st division fraction [ every ] ZIG ZAG, and is characterized by things. 
[Claim 2]The electrode layered product for electric double layer capacitors according to claim 1 , 
wherein the aforementioned anode and a negative electrode arrange a polarizable electrode 
which becomes the both sides of a collector from activated carbon, respectively. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the electrode layered product which is the main 
components of an electric double layer capacitor, makes a separator intervene among them and 
laminates two or more anodes and two or more negative electrodes by turns, it is an electrode 
layered product which laminates many anodes and negative electrodes by turns especially — 
100 electric capacity - several — the mass electric double layer capacitor (electric double layer 
capacitor for power) of lOOOF — it is related with the electrode layered product for electric 
double layer capacitors suitable as business. 
[0002] 

[Description of the Prior Art]As everyone knows, the electrical energy by the electric charge 
accumulated in the electric double layer formed in the interface of a polarizable electrode and an 
electrolysis solution is used for an electric double layer capacitor. In recent years, development 
of what is called a mass electric double layer capacitor (electric double layer capacitor for 
power) of low resistance is furthered with the large scale which is hundreds in which the large 
current discharging more than an ampere order is possible - the number 1000F, and application 
for power uses, such as a power supply for motor drives, is advanced. What impregnated this 
with the electrolysis solution and stored the electrode layered product which makes a separator 
intervene among them and accumulates two or more anodes and two or more negative 
electrodes by turns as one of such the mass electric double layer capacitors in the square- 
shaped armor case is known. 

[0003] Drawing 4 is a figure for explaining the composition of the electrode layered product for 
the conventional mass electric double layer capacitors. 

[0004]An assembly of the conventional electrode layered product uses an industrial robot 
(graphic display abbreviation) with the robot hand to which many small adsorption pads were 
attached, and are the following (A). - (F) It was carried out in the procedure. That is, pressure 
plate [ of one sheet ] P which makes a rectangle is laid on the pedestal which is not illustrated, 
and it is (A). The separator 1 5 of one sheet which makes the shape of a rectangular sheet next 
is layered. (B) Rank second, layer the polarizable electrode 14 of the rectangle thin plate state of 
one sheet, the collector 13 of one sheet of the shape of a rectangular sheet which has an 
narrow band-like lead part for external terminal connection, and the polarizable electrode 14 of 
one sheet as follows on this order, and form the one negative electrode 12. (C) Layer the 
separator 15 of one sheet on the polarizable electrode 14 of said negative-electrode 12 upper 
part. (D) Then, layer the polarizable electrode 14 of one sheet, the collector 13 of one sheet of 
the shape of a rectangular sheet which has an narrow band-like lead part, and the polarizable 
electrode 1 4 of one sheet as follows on this order, and form the one anode 1 1 . About the 
collector 13, as it is indicated in drawing 4 and drawing 5 as the thing for anodes, and the thing 
for negative electrodes, it laminates so that the lead part for anodes and the lead part for 
negative electrodes may not lap and it may become a position of right-and-left reverse. 
[0005](E) Rank second and it is the above (A). - (D) The number of necessary times repeats a 
procedure. For example, it laminates at a time by turns [ 20 ] the negative electrode 12 and the 
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anode 1 1 via the separator 15. (F) And layer the separator 15 of one sheet on the polarizable 
electrode 14 of the anode 1 1 upper part arranged on the outermost part. Such is carried out, the 
electrode layered product 50 (refer to drawing 5 (a)) which makes the separator 15 intervene 
among them and laminates the anode 1 1 and the negative electrode 12 of a required number by 
turns is assembled, finally pressure plate [ of one sheet ] P is layered, and an assembly is ended. 

[0006]Said polarizable electrode 14 adds first granular phenol resin and the solvent for phenol 
resin distribution which are binders to powdered activated carbon here, Perform a granulation by 
being made from the mixture for granulations which mixed these, put in this granulation article in 
a metallic mold, and pressing is carried out with a pressing machine with a hot platen, This 
laminated Plastic solid is calcinated under a nitrogen gas atmosphere after an appropriate time, 
this is started and obtained to a prescribed dimension, and that size is 92 mm in 0.5 mm[ in 
thickness ] x46-mmx length. [ in width ] 

[0007]The collector 13 is a conductor in contact with the polarizable electrode 14. 
For example, it consists of 10-micrometer-thick aluminium foil, and is a size in which the lead 
part is 18 mm[ in width ] x20--80 mm in length and whose collector body part is 46 mm[ in 
width ] x92 mm in length. 

The separator 15 consists of what has ionic permeability and electric insulation, consists of a 
porous polypropylene film at 25 micrometers in thickness, for example, and is a size of the same 
grade as the polarizable electrode 14. Pressure plate P with light-gage ****** consists of 
stainless steel, for example, and is a size of the same grade as the polarizable electrode 14. 
[0008]Now, an assembly of the electrode layered product 10 by such an industrial robot. The 
collector 13, the polarizable electrode 14, and several many separators 15 are prepared for each 
prescribed spot, and it grasps one sheet at a time from each of this stock part, and is carried 
out by repeating the operation which is carried to a lamination part (pedestal) and is repeated. 
[0009]And in order to stick the collector 13 and the polarizable electrode 14 for the obtained 
electrode layered product 10 in each anode 1 1 and the negative electrode 12. Electrode layered 
product 10' which taped on the tape T for bolting, banded together in the state where it pressed 
to the laminating direction via the aforementioned pressure plate P, and banded together on the 
tape T is obtained (refer to drawing 5 (b)). While connecting the lead part of the collector 13 of 
each anode 1 1 to the positive electrode outside terminal which stores this electrode layered 
product 1 0' that banded together in a square-shaped armor case, impregnates the polarizable 
electrode 14 with a predetermined electrolysis solution, and is fixed to a case top cover by a 
caulking etc., The lead part of the collector 13 of each negative electrode 12 is connected to a 
negative-electrode external terminal by a caulking etc., and a case top cover is attached and 
sealed to the opening of a square-shaped armor case after an appropriate time, for example, the 
mass electric double layer capacitor of rated voltage 3V and the electric capacity 2000F is 
assembled. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since it accumulates the collector 13, the 
polarizable electrode 14, and three sorts of one simple substance gestalt part of the separator 
15 at a time on several multi-sheet (they are about 140 sheets by the total) continuation in 
order and the electrode layered product 10 is assembled in the conventional electrode layered 
product 10 mentioned above, When the assembly by an industrial robot was performed, the end 
of each part article was arranged and laminated from the 1st to last, in order to carry out for not 
causing a lamination gap, carefully, having had to spend many hours, and time was taken and 
there was a problem that productivity was bad. Although electrode layered product 1 0' which 
banded together on the tape T is stored in an armor case and becomes a product. There was a 
fear of serious poor quality, such as an electric short circuit between some of anodes and 
negative electrodes and electrical loss by large increase of the leakage current, being caused by 
scattering of the activated carbon isolation powder from the polarizable electrode within an 
armor case, and there was a problem also in respect of reliability. 
[0011]The purpose of this invention is as follows. 

It was made in order to cancel said conventional problem, and the productivity of an electrode 
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layered product can be improved. 

Provide the electrode layered product for electric double layer capacitors which can improve the 
reliability of an electric double layer capacitor. 

[0012] 

[Means for Solving the Problem]In order to attain the aforementioned purpose, an electrode 
layered product for electric double layer capacitors by invention of claim 1, In an electrode 
layered product for electric double layer capacitors which makes a separator intervene among 
them and laminates two or more anodes and two or more negative electrodes by turns, In 
[ said / which was folded up ] a separator of a long sheet shaped folded up by longitudinal 
direction, It is put into an anode and a negative electrode in the state where it was arranged by 
turns, and by a heat seal being given to said separator further An anode of the above [ this 
separator ], One is divided at a time for every negative electrode, and the aforementioned anode 
and a negative electrode are sealed, respectively, where an electrode lead part is made to 
project from a separator, and a long accommodation body of this anode of a series of and a 
negative electrode is turned up to the 1 st division fraction [ every ] ZIG ZAG. 
[0013]An invention of claim 2 arranges a polarizable electrode in which the aforementioned 
anode and a negative electrode become the both sides of a collector from activated carbon, 
respectively in said electrode layered product for electric double layer capacitors according to 
claim 1. 

[0014]In an electrode layered product for electric double layer capacitors which according to the 
electrode layered product for electric double layer capacitors by this invention makes a 
separator intervene among them and laminates two or more anodes and two or more negative 
electrodes by turns, Since it is considered as structure which turns up zigzag a long 
accommodation body sealed so that a series of anodes and a negative electrode might be 
wrapped in a separator of one long sheet shaped, respectively, in the case of the manufacture. It 
is not necessary to accumulate one separator of an item gestalt at a time for between [ every ] 
an anode and a negative electrode. It is not necessary to put in order upwards and to go 
upwards, until this anode and a negative electrode become a required number about an anode 
and a "polarizable electrode + collector + polarizable electrode" which constitutes each negative 
electrode. A polarizable electrode -> collector -> it is possible to perform operation repeated 
upwards in order called a polarizable electrode by one of an anode or a negative electrode, and 
to repeat this, therefore — differing from the former — continuation pile number of sheets of 
simple substance gestalt parts — only three sheets (a polarizable electrode.) Since there are no 
worries about a lamination gap by ending with a collector and a polarizable electrode, speedily, 
and an electrode layered product can be easily obtained by easy folding operation of turning up a 
thin flat long accommodation body of a series of anodes and a negative electrode to the 1st 
division fraction [ every ] ZIG ZAG. 

[0015]Therefore, compared with an electrode layered product which accumulates a collector, a 
polarizable electrode, and one each part article of a separator at a time in order upwards, 
productivity can be improved from the 1st to last over many hours so that the conventional 
lamination gap may not be caused. Since it seals so that a series of anodes and a negative 
electrode may be wrapped in a separator of one long sheet shaped, respectively, scattering of 
activated carbon isolation powder from a polarizable electrode within a stored armor case can be 
lost, and the reliability of an electric double layer capacitor can be improved. 
[0016] 

[Embodiment of the Invention]Hereafter, it explains, referring to drawings for an embodiment of 
the invention. The key map of the assembly line where drawing 1 performs the assembly of the 
electrode layered product for electric double layer capacitors by this invention, and drawing 2 
are the enlarged drawings of the important section of drawing 1 . The same numerals are given to 
said drawing 4 and drawing 5 , and identical parts, and explanation is omitted. 
[0017]In drawing 1 and drawing 2 , separator material 21' is arranged with the gestalt wound 
around rolled form at the position of the Mogami style, is rewound from a roll, and is continuously 
sent to the downstream. Separator material 21' consists of a porous polypropylene film, for 
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example at 25 micrometers in thickness. Two or more guide rollers for 23 to lead separator 
material 21' from a roll to the downstream (one piece is illustrated in drawing 1 ), 24 is a 
longitudinal direction folding mechanism for carrying out the double chip box (it is a double chip 
box to the move direction and parallel) of separator material 21' which is moving to the 
downstream through the guide roller 23 to a longitudinal direction so that the width may become 
half. The numerals A show a lamination zone and the pile mechanism which is not illustrated in 
this lamination zone A is allocated. In the state where separator material 21' moves a pile 
mechanism to the lower stream, and a double chip box is being carried out, inside level surface 
21' prolonged at a level with this move direction of separator material 21' folded almost right- 
angled by the folding mechanism 24 — on a, these three are accumulated in order called the 
polarizable electrode 14 -> collector 13 -> polarizable electrode 14. and the anode 1 1 and the 
negative electrode 12 are formed by turns. 

[OOlSjThe numerals B show the seal zone in the downstream of the lamination zone A. and the 
heat seal machine 25 is allocated in this seal zone B. The place which folded up the heat seal 
machine 25 with said pile mechanism, and was formed by the mechanism 24, About that with 
which the anode 1 1 and the negative electrode 12 were compared in order by turns in [ said / by 
which the double chip box was carried out ] separator material 21' by which the double chip box 
was carried out to the longitudinal direction, by giving separator material 21' a heat seal. It is for 
forming the long accommodation body 22 which seals so that a series of anodes 1 1 and the 
negative electrode 12 may be wrapped in the separator 21 with which the heat seal was given, 
respectively while a double chip box is carried out to a longitudinal direction, and divides this 
separator 21 in a heat seal part every anode 1 1 and negative electrode 12. 26 is the zigzag 
doubling machine allocated in the downstream of the heat seal machine 25, if the long 
accommodation body 22 sent is turned up to the 1st division fraction [ every ] ZIG ZAG and the 
anode 1 1 and the negative electrode 1 2 become a predetermined number, it will be cut, and it 
obtains the electrode layered product 20 (refer to drawing 3 ) for electric double layer capacitors. 

[0019]The endless form conveyor which is not illustrated is allocated in the aforementioned 
lamination zone A and the seal zone B, and a series of anodes 1 1 and the negative electrode 12 
are conveyed [' / separator material 21] with the separator 21 after a heat seal by this endless 
form conveyor to the downstream again. Many concave seat parts with a shallow bottom doubled 
with the shape dimension of the polarizable electrode 14 and the collector 13 are formed in the 
surface of this endless form conveyor along the conveyor running direction with the 
predetermined pitch, According to the position of said concave seat part, the polarizable 
electrode 14 or the collector 13 is placed on separator material inside level surface 21 'a. and, 
thereby, a lamination gap is prevented. It is controlled so that the conveying operation (carrying 
pitch) of this endless form conveyor and the pile operation by said pile mechanism synchronize, 
and said conveying operation and the heat seal operation by the heat seal machine 25 are 
controlled further to synchronize. 

[0020]The roller group 24a for right-angled folding for the above mentioned longitudinal direction 
folding mechanism 24 to fold up separator material 21' right-angled first in accordance with the 
move direction (longitudinal direction), The roller 24b for bend line formation for forming a bend 
line in the center in the cross direction of separator material 21', It is constituted by the plate 
24c for right-angled folding for holding the state where it was folded up by the right angle of 
separator material 21', the plate 24d for finish folding for carrying out the double chip box of 
separator material 21' folded up right-angled, and the roller group 24e for finish folding. 
[0021]The 1st biaxial rectangular-coordinates type robot that the aforementioned pile 
mechanism which is not illustrated is located in the Mogami style side of the lamination zone A, 
and places the first polarizable electrode 14 most on separator material inside level surface 21 'a, 
It is located in the downstream of this and constituted by the 2nd biaxial rectangular- 
coordinates type robot that accumulates the collector 13 on said polarizable electrode 14, and 
the 3rd biaxial rectangular-coordinates type robot that is located in the downstream of this and 
accumulates the following polarizable electrode 14 on said collector 13. These biaxial 
rectangular-coordinates type robots (only henceforth a biaxial robot) are robots which constitute 
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a biaxial robot arm from two air cylinders, and have many small adsorption pads in the tip part of 
the piston rod of one air cylinder as a robot hand. 

[0022]Next, the assembly procedure of the electrode layered product 20 by this invention is 
explained, referring to drawing 1 and drawing 2 . Separator material 21' from the roll arranged at 
the Mogami style side is first folded up gradually right-angled by the roller group 24a for right- 
angled folding, and the roller 24b for bend line formation that a double chip box should be carried 
out to a longitudinal direction so that the width may become half, inside level surface 21 of 
separator material 21' folded up almost right-angled with plate 24c for right-angled folding set up 
vertically in lamination zone A' — on a, By said 1st biaxial robot, the first polarizable electrode 
14 carries and is placed, Next, by said 2nd biaxial robot, the collector 13 projects that lead part 
from separator material 21', the bottom is put in the state on this polarizable electrode 14, and 
the following polarizable electrode 14 is further accumulated on this collector 13 by said 3rd 
biaxial robot. Such pile operation is repeated and the anode 1 1 and the negative electrode 12 are 
formed one after another by turns on inside level surface 21 'a which is moving to the 
downstream. 

[0023]And the double chip box of separator material 21' is carried out to a longitudinal direction 
by the plate 24d for finish folding, and the roller group 24e for finish folding, and it arrives at the 
seal zone B by them. In the seal zone B, with the heat seal machine 25a for sides first by 
subsequently a heat seal being given by the heat seal machine 25b for lead parts to that with 
which the anode 1 1 and the negative electrode 12 were compared in order by turns in [ by which 
the double chip box was carried out ] it. While a double chip box is carried out to a longitudinal 
direction, a series of anodes 1 1 and the negative electrode 12 are sealed with the separator 21 
with which it comes to give a heat seal, respectively, and the long accommodation body 22 
divided in a heat seal part is built in this every one separator 21 per the anode 1 1 and negative 
electrode 12. 

[0024]Thus, the formed thin flat long accommodation body 22 which is prolonged long and 
slender, It is turned up by the 1st division fraction [ every ] ZIG ZAG with the zigzag doubling 
machine 26, The lead part of the anode 1 1 and the lead part of the negative electrode 12 do not 
become a position which laps mutually by this (refer to drawing 3 ), It is turned up so that a right- 
hand side position and the lead part of each negative electrode 12 may become a left-hand side 
position, if the anode 11 and the negative electrode 12 become a predetermined number (for 
example, every 20 pieces [ a total of 40 ] each) after an appropriate time, it will be cut, and the 
lead part of each anode 1 1 serves as the electrode layered product 20 for electric double layer 
capacitors as this shows to drawing 3 . After this, said pressure plate P is allotted to both 
outermost part, and it bands together on the tape for bolting in the state where it pressed to the 
laminating direction (the folding direction) via this pressure plate P. 
[0025]Thus, since it is considered as the structure which turns up zigzag the long 
accommodation body 22 sealed so that a series of anodes 1 1 and the negative electrode 1 2 
might be wrapped in the separator 21 of one long sheet shaped by which the double chip box 
was carried out to the longitudinal direction, respectively according to the electrode layered 
product 20 by this invention, It is not necessary to accumulate one separator of an item gestalt 
at a time for between [ every ] anode 1 1 and the negative electrode 12 in the case of the 
manufacture, the anode 1 1 and the negative electrode 12 — it not being necessary to put in 
order upwards and to go upwards, until this anode 1 1 and the negative electrode 12 become a 
required number, and the "polarizable electrode 14+ collector 13+ polarizable electrode 14" 
which constitutes each. It is possible to perform operation repeated upwards in order called the 
polarizable electrode 14 -> collector 13 -> polarizable electrode 14 by one of the anode 1 1 or 
the negative electrode 12, and to repeat this. Therefore, by the ability of the continuation pile 
number of sheets of simple substance gestalt parts to be managed with only three sheets (the 
polarizable electrode 14, the collector 13, and the polarizable electrode 14) unlike the former, 
since there are no worries about a lamination gap. The electrode layered product 20 can be 
easily obtained by easy folding operation of speedily and turning up the long accommodation 
body 22 of a series of anodes 1 1 and the negative electrode 1 2 to the 1 st division fraction 
[ every ] ZIG ZAG with a pile mechanism. 
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[0026]Therefore, compared with the electrode layered product which accumulates a collector, a 
polarizable electrode, and one each part article of a separator at a time in order upwards, 
productivity can be improved from the 1st to last over many hours so that the conventional 
lamination gap may not be caused. Since it seals so that a series of anodes and a negative 
electrode may be wrapped in the separator of one long sheet shaped, respectively, Since 
scattering of the activated carbon isolation powder from the polarizable electrode within the 
stored armor case can be lost and generating with serious poor quality, such as an electric short 
circuit between some of anodes and negative electrodes and electrical loss by large increase of 
the leakage current, can be lost, The reliability of an electric double layer capacitor can be 
improved. 
[0027] 

[Effect of the Invention]In the electrode layered product which according to the electrode 
layered product for electric double layer capacitors by this invention makes a separator 
intervene among them and laminates two or more anodes and two or more negative electrodes 
by turns as stated above. Since it is considered as the structure which turns up zigzag what was 
sealed so that a series of anodes and a negative electrode might be wrapped in the separator of 
one long sheet shaped, respectively, while being able to improve the productivity of an electrode 
layered product compared with the conventional thing. Scattering of the activated carbon 
isolation powder from the polarizable electrode which constitutes said anode and negative 
electrode in the stored armor case can be lost. Since generating with serious poor quality, such 
as an electric short circuit between some of anodes and negative electrodes and large increase 
of the leakage current, can be lost, the reliability of an electric double layer capacitor can be 
improved. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention about the electrode layered product which is the main 
components of an electric double layer capacitor, makes a separator intervene among them and 
laminates two or more anodes and two or more negative electrodes by turns, it is an electrode 
layered product which laminates many anodes and negative electrodes by turns especially — 
100 electric capacity - several — the mass electric double layer capacitor (electric double layer 
capacitor for power) of 1000F — it is related with the electrode layered product for electric 
double layer capacitors suitable as business. 

[Translation done.] 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior ArtjAs everyone knows, the electrical energy by the electric charge 
accumulated in the electric double layer formed in the interface of a polarizable electrode and an 
electrolysis solution is used for an electric double layer capacitor. In recent years, development 
of what is called a mass electric double layer capacitor (electric double layer capacitor for 
power) of low resistance is furthered with the large scale which is hundreds in which the large 
current discharging more than an ampere order is possible - the number 1000F, and application 
for power uses, such as a power supply for motor drives, is advanced. What impregnated this 
with the electrolysis solution and stored the electrode layered product which makes a separator 
intervene among them and accumulates two or more anodes and two or more negative 
electrodes by turns as one of such the mass electric double layer capacitors in the square- 
shaped armor case is known. 

[0003] Drawing 4 is a figure for explaining the composition of the electrode layered product for 
the conventional mass electric double layer capacitors. 

[0004]An assembly of the conventional electrode layered product uses an industrial robot 
(graphic display abbreviation) with the robot hand to which many small adsorption pads were 
attached, and are the following (A). - (F) It was carried out in the procedure. That is, pressure 
plate [ of one sheet ] P which makes a rectangle is laid on the pedestal which is not illustrated, 
and it is (A). The separator 15 of one sheet which makes the shape of a rectangular sheet next 
is layered. (B) Rank second, layer the polarizable electrode 1 4 of the rectangle thin plate state of 
one sheet, the collector 13 of one sheet of the shape of a rectangular sheet which has an 
narrow band^like lead part for external terminal connection, and the polarizable electrode 14 of 
one sheet as follows on this order, and form the one negative electrode 12, (C) Layer the 
separator 15 of one sheet on the polarizable electrode 14 of said negative-electrode 12 upper 
part. (D) Then, layer the polarizable electrode 14 of one sheet, the collector 13 of one sheet of 
the shape of a rectangular sheet which has an narrow band-like lead part, and the polarizable 
electrode 14 of one sheet as follows on this order, and form the one anode 11. About the 
collector 13, as it is indicated in drawing 4 and drawing 5 as the thing for anodes, and the thing 
for negative electrodes, it laminates so that the lead part for anodes and the lead part for 
negative electrodes may not lap and it may become a position of right-and-left reverse. 
[0005](E) Rank second and it is the above (A). - (D) The number of necessary times repeats a 
procedure. For example, it laminates at a time by turns [ 20 ] the negative electrode 1 2 and the 
anode 1 1 via the separator 15. (F) And layer the separator 15 of one sheet on the polarizable 
electrode 14 of the anode 1 1 upper part arranged on the outermost part. Such is carried out. the 
electrode layered product 50 (refer to drawing 5 (a)) which makes the separator 15 intervene 
among them and laminates the anode 1 1 and the negative electrode 12 of a required number by 
turns is assembled, finally pressure plate [ of one sheet ] P is layered, and an assembly is ended. 

[0006]Said polarizable electrode 14 adds first granular phenol resin and the solvent for phenol 
resin distribution which are binders to powdered activated carbon here, Perform a granulation by 
being made from the mixture for granulations which mixed these, put in this granulation article in 
a metallic mold, and pressing is carried out with a pressing machine with a hot platen, This 
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laminated Plastic solid is calcinated under a nitrogen gas atmosphere after an appropriate time, 
this is started and obtained to a prescribed dimension, and that size is 92 mm in 0.5 mm[ in 
thickness ] x46-mmx length. [ in width ] 

[0007]The collector 13 is a conductor in contact with the polarizable electrode 14. 
For example, it consists of 1 0-micrometer-thick aluminium foil, and is a size in which the lead 
part is 1 8 mm[ in width ] x20-80 mm in length and whose collector body part is 46 mm[ in 
width ] x92 mm in length. 

The separator 1 5 consists of what has ionic permeability and electric insulation, consists of a 
porous polypropylene film at 25 micrometers in thickness, for example, and is a size of the same 
grade as the polarizable electrode 14. Pressure plate P with light-gage ****** consists of 
stainless steel, for example, and is a size of the same grade as the polarizable electrode 14. 
[0008]Now, an assembly of the electrode layered product 10 by such an industrial robot, The 
collector 13, the polarizable electrode 14, and several many separators 15 are prepared for each 
prescribed spot, and it grasps one sheet at a time from each of this stock part, and is carried 
out by repeating the operation which is carried to a lamination part (pedestal) and is repeated. 
[0009]And in order to stick the collector 13 and the polarizable electrode 14 for the obtained 
electrode layered product 10 in each anode 11 and the negative electrode 12, Electrode layered 
product 10' which taped on the tape T for bolting, banded together in the state where it pressed 
to the laminating direction via the aforementioned pressure plate P, and banded together on the 
tape T is obtained (refer to drawing 5 (b)). While connecting the lead part of the collector 1 3 of 
each anode 1 1 to the positive electrode outside terminal which stores this electrode layered 
product 10' that banded together in a square-shaped armor case, impregnates the polarizable 
electrode 1 4 with a predetermined electrolysis solution, and is fixed to a case top cover by a 
caulking etc.. The lead part of the collector 13 of each negative electrode 12 is connected to a 
negative-electrode external terminal by a caulking etc., and a case top cover is attached and 
sealed to the opening of a square-shaped armor case after an appropriate time, for example, the 
mass electric double layer capacitor of rated voltage 3V and the electric capacity 2000F is 
assembled. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]In the electrode layered product which according to the electrode 
layered product for electric double layer capacitors by this invention makes a separator 
intervene among them and laminates two or more anodes and two or more negative electrodes 
by turns as stated above, Since it is considered as the structure which turns up zigzag what was 
sealed so that a series of anodes and a negative electrode might be wrapped in the separator of 
one long sheet shaped, respectively, while being able to improve the productivity of an electrode 
layered product compared with the conventional thing, Scattering of the activated carbon 
isolation powder from the polarizable electrode which constitutes said anode and negative 
electrode in the stored armor case can be lost, Since generating with serious poor quality, such 
as an electric short circuit between some of anodes and negative electrodes and large increase 
of the leakage current, can be lost, the reliability of an electric double layer capacitor can be 
improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since it accumulates the collector 13, the 
polarizable electrode 14, and three sorts of one simple substance gestalt part of the separator 
15 at a time on several multi-sheet (they are about 140 sheets by the total) continuation in 
order and the electrode layered product 10 is assembled in the conventional electrode layered 
product 10 mentioned above. When the assembly by an industrial robot was performed, the end 
of each part article was arranged and laminated from the 1st to last, in order to carry out for not 
causing a lamination gap, carefully, having had to spend many hours, and time was taken and 
there was a problem that productivity was bad. Although electrode layered product 10' which 
banded together on the tape T is stored in an armor case and becomes a product. There was a 
fear of serious poor quality, such as an electric short circuit between some of anodes and 
negative electrodes and electrical loss by large increase of the leakage current, being caused by 
scattering of the activated carbon isolation powder from the polarizable electrode within an 
armor case, and there was a problem also in respect of reliability. 
[001 1]The purpose of this invention is as follows. 

It was made in order to cancel said conventional problem, and the productivity of an electrode 
layered product can be improved. 

Provide the electrode layered product for electric double layer capacitors which can improve the 
reliability of an electric double layer capacitor. 
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MEANS 

[Means for Solving the Problem]In order to attain the aforementioned purpose, an electrode 
layered product for electric double layer capacitors by invention of claim 1, In an electrode 
layered product for electric double layer capacitors which makes a separator intervene among 
them and laminates two or more anodes and two or more negative electrodes by turns, In 
[ said / which was folded up ] a separator of a long sheet shaped folded up by longitudinal 
direction, It is put into an anode and a negative electrode in the state where it was arranged by 
turns, and by a heat seal being given to said separator further An anode of the above [ this 
separator ], One is divided at a time for every negative electrode, and the aforementioned anode 
and a negative electrode are sealed, respectively, where an electrode lead part is made to 
project from a separator, and a long accommodation body of this anode of a series of and a 
negative electrode is turned up to the 1st division fraction [ every ] ZIG ZAG. 
[0013]An invention of claim 2 arranges a polarizable electrode in which the aforementioned 
anode and a negative electrode become the both sides of a collector from activated carbon, 
respectively in said electrode layered product for electric double layer capacitors according to 
claim 1. 

[0014]In an electrode layered product for electric double layer capacitors which according to the 
electrode layered product for electric double layer capacitors by this invention makes a 
separator intervene among them and laminates two or more anodes and two or more negative 
electrodes by turns. Since it is considered as structure which turns up zigzag a long 
accommodation body sealed so that a series of anodes and a negative electrode might be 
wrapped in a separator of one long sheet shaped, respectively, in the case of the manufacture. It 
is not necessary to accumulate one separator of an item gestalt at a time for between [ every ] 
an anode and a negative electrode. It is not necessary to put in order upwards and to go 
upwards, until this anode and a negative electrode become a required number about an anode 
and a "polarizable electrode + collector + polarizable electrode" which constitutes each negative 
electrode. A polarizable electrode -> collector -> it is possible to perform operation repeated 
upwards in order called a polarizable electrode by one of an anode or a negative electrode, and 
to repeat this, therefore — differing from the former — continuation pile number of sheets of 
simple substance gestalt parts — only three sheets (a polarizable electrode.) Since there are no 
worries about a lamination gap by ending with a collector and a polarizable electrode, speedily, 
and an electrode layered product can be easily obtained by easy folding operation of turning up a 
thin flat long accommodation body of a series of anodes and a negative electrode to the 1st 
division fraction [ every ] ZIG ZAG. 

[0015]Therefore, compared with an electrode layered product which accumulates a collector, a 
polarizable electrode, and one each part article of a separator at a time in order upwards, 
productivity can be improved from the 1 st to last over many hours so that the conventional 
lamination gap may not be caused. Since it seals so that a series of anodes and a negative 
electrode may be wrapped in a separator of one long sheet shaped, respectively, scattering of 
activated carbon isolation powder from a polarizable electrode within a stored armor case can be 
lost, and the reliability of an electric double layer capacitor can be improved. 
[0016] 
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[Embodiment of the Invention]Hereafter, it explains, referring to drawings for an embodiment of 
the invention. The key map of the assembly line where drawing 1 performs the assembly of the 
electrode layered product for electric double layer capacitors by this invention, and drawing 2 
are the enlarged drawings of the important section of drawing 1 . The same numerals are given to 
said drawing 4 and drawing 5 , and identical parts, and explanation is omitted. 
[0017]In drawing 1 and drawing 2 , separator material 21 ' is arranged with the gestalt wound 
around rolled form at the position of the Mogami style, is rewound from a roll, and is continuously 
sent to the downstream. Separator material 21' consists of a porous polypropylene film, for 
example at 25 micrometers in thickness. Two or more guide rollers for 23 to lead separator 
material 21' from a roll to the downstream (one piece is illustrated in drawing 1 ), 24 is a 
longitudinal direction folding mechanism for carrying out the double chip box (it is a double chip 
box to the move direction and parallel) of separator material 21' which is moving to the 
downstream through the guide roller 23 to a longitudinal direction so that the width may become 
half. The numerals A show a lamination zone and the pile mechanism which is not illustrated in 
this lamination zone A is allocated. In the state where separator material 21' moves a pile 
mechanism to the lower stream, and a double chip box is being carried out, inside level surface 
21' prolonged at a level with this move direction of separator material 21' folded almost right- 
angled by the folding mechanism 24 — on a, these three are accumulated in order called the 
polarizable electrode 14 -> collector 13 -> polarizable electrode 14, and the anode 1 1 and the 
negative electrode 1 2 are formed by turns. 

[0018]The numerals B show the seal zone in the downstream of the lamination zone A, and the 
heat seal machine 25 is allocated in this seal zone B. The place which folded up the heat seal 
machine 25 with said pile mechanism, and was formed by the mechanism 24, About that with 
which the anode 1 1 and the negative electrode 12 were compared in order by turns in [ said / by 
which the double chip box was carried out ] separator material 21' by which the double chip box 
was carried out to the longitudinal direction, by giving separator material 21' a heat seal. It is for 
forming the long accommodation body 22 which seals so that a series of anodes 1 1 and the 
negative electrode 12 may be wrapped in the separator 21 with which the heat seal was given, 
respectively while a double chip box is carried out to a longitudinal direction, and divides this 
separator 21 in a heat seal part every anode 1 1 and negative electrode 12. 26 is the zigzag 
doubling machine allocated in the downstream of the heat seal machine 25, if the long 
accommodation body 22 sent is turned up to the 1st division fraction [ every ] ZIG ZAG and the 
anode 11 and the negative electrode 12 become a predetermined number, it will be cut, and it 
obtains the electrode layered product 20 (refer to drawing 3 ) for electric double layer capacitors. 

[0019]The endless form conveyor which is not illustrated is allocated in the aforementioned 
lamination zone A and the seal zone B, and a series of anodes 1 1 and the negative electrode 12 
are conveyed [' / separator material 21] with the separator 21 after a heat seal by this endless 
form conveyor to the downstream again. Many concave seat parts with a shallow bottom doubled 
with the shape dimension of the polarizable electrode 14 and the collector 13 are formed in the 
surface of this endless form conveyor along the conveyor running direction with the 
predetermined pitch, According to the position of said concave seat part, the polarizable 
electrode 14 or the collector 13 is placed on separator material inside level surface 21 'a, and, 
thereby, a lamination gap is prevented. It is controlled so that the conveying operation (carrying 
pitch) of this endless form conveyor and the pile operation by said pile mechanism synchronize, 
and said conveying operation and the heat seal operation by the heat seal machine 25 are 
controlled further to synchronize. 

[0020]The roller group 24a for right-angled folding for the above mentioned longitudinal direction 
folding mechanism 24 to fold up separator material 21' right-angled first in accordance with the 
move direction (longitudinal direction). The roller 24b for bend line formation for forming a bend 
line in the center in the cross direction of separator material 21', It is constituted by the plate 
24c for right-angled folding for holding the state where it was folded up by the right angle of 
separator material 21', the plate 24d for finish folding for carrying out the double chip box of 
separator material 21' folded up right-angled, and the roller group 24e for finish folding. 
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[0021]The 1st biaxial rectangular-coordinates type robot that the aforementioned pile 
mechanism which is not illustrated is located in the Mogami style side of the lamination zone A. 
and places the first polarizable electrode 14 most on separator material inside level surface 21 'a, 
It is located in the downstream of this and constituted by the 2nd biaxial rectangular- 
coordinates type robot that accumulates the collector 13 on said polarizable electrode 14, and 
the 3rd biaxial rectangular-coordinates type robot that is located in the downstream of this and 
accumulates the following polarizable electrode 14 on said collector 13. These biaxial 
rectangular-coordinates type robots (only henceforth a biaxial robot) are robots which constitute 
a biaxial robot arm from two air cylinders, and have many small adsorption pads in the tip part of 
the piston rod of one air cylinder as a robot hand. 

[0022]Next, the assembly procedure of the electrode layered product 20 by this invention is 
explained, referring to drawing 1 and drawing 2 . Separator material 21' from the roll arranged at 
the Mogami style side is first folded up gradually right-angled by the roller group 24a for right- 
angled folding, and the roller 24b for bend line formation that a double chip box should be carried 
out to a longitudinal direction so that the width may become half, inside level surface 21 of 
separator material 21' folded up almost right-angled with plate 24c for right-angled folding set up 
vertically in lamination zone A' — on a. By said 1st biaxial robot, the first polarizable electrode 
14 carries and is placed, Next, by said 2nd biaxial robot, the collector 13 projects that lead part 
from separator material 21', the bottom is put in the state on this polarizable electrode 14, and 
the following polarizable electrode 14 is further accumulated on this collector 13 by said 3rd 
biaxial robot. Such pile operation is repeated and the anode 11 and the negative electrode 12 are 
formed one after another by turns on inside level surface 21 'a which is moving to the 
downstream. 

[0023]And the double chip box of separator material 21' is carried out to a longitudinal direction 
by the plate 24d for finish folding, and the roller group 24e for finish folding, and it arrives at the 
seal zone B by them. In the seal zone B, with the heat seal machine 25a for sides first by 
subsequently a heat seal being given by the heat seal machine 25b for lead parts to that with 
which the anode 1 1 and the negative electrode 12 were compared in order by turns in [ by which 
the double chip box was carried out ] it. While a double chip box is carried out to a longitudinal 
direction, a series of anodes 1 1 and the negative electrode 12 are sealed with the separator 21 
with which it comes to give a heat seal, respectively, and the long accommodation body 22 
divided in a heat seal part is built in this every one separator 21 per the anode 1 1 and negative 
electrode 12. 

[0024]Thus, the formed thin flat long accommodation body 22 which is prolonged long and 
slender. It is turned up by the 1st division fraction [ every ] ZIG ZAG with the zigzag doubling 
machine 26, The lead part of the anode 1 1 and the lead part of the negative electrode 12 do not 
become a position which laps mutually by this (refer to drawing 3 ), It is turned up so that a right- 
hand side position and the lead part of each negative electrode 12 may become a left-hand side 
position, if the anode 11 and the negative electrode 12 become a predetermined number (for 
example, every 20 pieces [ a total of 40 ] each) after an appropriate time, it will be cut, and the 
lead part of each anode 1 1 serves as the electrode layered product 20 for electric double layer 
capacitors as this shows to drawing 3 . After this, said pressure plate P is allotted to both 
outermost part, and it bands together on the tape for bolting in the state where it pressed to the 
laminating direction (the folding direction) via this pressure plate P. 
[0025]Thus, since it is considered as the structure which turns up zigzag the long 
accommodation body 22 sealed so that a series of anodes 1 1 and the negative electrode 1 2 
might be wrapped in the separator 21 of one long sheet shaped by which the double chip box 
was carried out to the longitudinal direction, respectively according to the electrode layered 
product 20 by this invention. It is not necessary to accumulate one separator of an item gestalt 
at a time for between [ every ] anode 1 1 and the negative electrode 12 in the case of the 
manufacture, the anode 1 1 and the negative electrode 12 — it not being necessary to put in 
order upwards and to go upwards, until this anode 1 1 and the negative electrode 12 become a 
required number, and the "polarizable electrode 14+ collector 13+ polarizable electrode 14" 
which constitutes each. It is possible to perform operation repeated upwards in order called the 
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polarizable electrode 14 -> collector 13 -> polarizable electrode 14 by one of the anode 1 1 or 
the negative electrode 12, and to repeat this. Therefore, by the ability of the continuation pile 
number of sheets of simple substance gestalt parts to be managed with only three sheets (the 
polarizable electrode 14, the collector 13, and the polarizable electrode 14) unlike the former, 
since there are no worries about a lamination gap, The electrode layered product 20 can be 
easily obtained by easy folding operation of speedily and turning up the long accommodation 
body 22 of a series of anodes 1 1 and the negative electrode 12 to the 1st division fraction 
[ every ] ZIG ZAG with a pile mechanism. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a key map of the assembly line which performs the assembly of the electrode 

layered product for electric double layer capacitors by this invention. 

[Drawing 2] It is an enlarged drawing of the important section of drawing 1 . 

[Drawing 3] It is a perspective view showing the electrode layered product for electric double 

layer capacitors by this invention. 

[Drawing 4] It is a figure for explaining the composition of the electrode layered product for the 
conventional mass electric double layer capacitors. 

[Drawing 5] It is a perspective view showing the conventional electrode layered product for 
electric double layer capacitors, and this electrode layered product that banded together on the 
tape. 

[Description of Notations] 

1 1 — Anode 12 — Negative electrode 13 — Collector 14 — Polarizable electrode 20 — 
Electrode layered product for electric double layer capacitors 21 — Separator 21' — Separator 
material 

2ra — The inside level surface of a separator material 22 — Long accommodation body 23 — 
Guide roller 

24 — Longitudinal direction folding mechanism 24a — Roller group for right-angled folding 24b - 
- Roller for bend line formation 21c — Plate for right-angled folding 24d — Plate for finish 
folding 

24e — Roller group for finish folding 25 — Heat seal machine 25a — Heat seal machine for 
sides 25b — Heat seal machine for lead parts 26 — Zigzag doubling machine A — Lamination 
zone 

B — Seal zone 
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DRAWINGS 

[Drawing 3] 




[Drawing 5. 




[Drawing 1] 




[Drawing 2] 
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[0 0 2 1 1 BuE<7)Bl^Liiv»aEfa«t±, m 



#|fW 1 1 - 2 6 0 6 7 3 
6 

ffi2 r a±tc-#(±Ci6(7)^3-®i41Ml 4 4-M<^l 
flE^fettmftl 4±lc*aSl 3 ^fI.;^S;fa^^2(7) 

n.tpC7)2liit^ffilIff^n.-K-7 b (WT^ f-lC2$fin^'-y 

-A^lf^L. -:^(7)x7->'; y^^otfx h >d7 k<7) 

[0 0 2 21 '^l-^ iai>&0'1112 ^r#BaL^:*^ep> 
itfflaicSafi$^/in-;i/;ii^f,(7)-fe^-?L/-^'*^2 1' (±. 

t-f. %^^&^m^-yw^2 4 A^v^^m^ik^xi 

-7 2 4 hKi.^W^'^KU^\,Z^^^th.ho 

2 4c lCj;oTlilJjt:^^lClff>)»f ^t/i-t/N°l'-^'^^2 
1' OI^ffl!l*¥ffi2 1' a±lC, luEHl 0 2ttn.1f-y 

HcJ;cT{±i:*(7)^S1tSigl 4#K-^fi34-tt, 

tc, mrffiH 2 O 2 n .-K 7 Mc J; o T i O^^^'ttE® 1 

4±ic^fem«i ad^-e-cD-;- Kgp^r-b>'^"^--^'#2 1' 

(7) 2 $ili n 5j? 7 Mcj:oTi<7)*S^l 3 _hic^<7):0-^tt 
HiJiiSti-C, T»KfliJ--#il)L-Cv^-&|^«iJ7K¥ffl2 1' 

-i) o 

[0 0 2 3 ] iLX. ft±t;fS^ffl7°V- h 2 4 dsr/ 

'ft±i'f a»^ffl D - 7 2 4 e t^cJ:o•r■t/^°^-^'#2 
1' i±fi¥:^[S]t^~Siff v-iwy->Bic3tt 

it*^^-^ Kffliiv-;l'a2 5 ate J; 1), ;>:v>r V - Kg|5 

m^ry~)^m.2 5 b iiJ; 19 «i;>'-;v#~te^^x^ ^ t t\ 
S^:^f^l^-i*T $ i: t tc|^ >--;!/ ;S^1fe§ ^iT 

^^•fe^N-i^-^' 2 1 iiwiEiii K ti« 1 2 ^-g-n 

-fix^WL, g-b/N-k-^'2 l^iESl K ftS 

#:2 2*^~o< f>ix^o 
[0 0 2 4] ZeylnKLX^m^fifzm^i&^n 
< ¥;tv^5RJjX«^^2 2 i±> v^^y^t.iAm2 6 J: 

Ml 1 <7) - KlfP i 1 2 W 'J - KgB t lii ifc 

^fi:Sic'i^ifc*«^< (1I3#BS) V #iE^i lo'; 

- Kgi556^'^i^<f^fi'Ji£S> #tS 1 2 O 'J - KgB;6^'£1BiJ 
fiSi;'&'l)J:^ tc|ffi9a^t3n. Li)^^'ik. liil IS. 
0=~tMl 2;5^B^^|![ (^ijx.tf#2 0l@-r^'&it4 Offi) 



[0 0 2 5] 'cOi ^ IC, 3K§|B(5i:j;^lg^g#:2 0 

1 3 1 4 J 1 1 1 2 

ii^ti: < . 1 4 — 1 3 lim^l 1 4 

mi 2 <^ 1 o^^iittf v\ ^n*fit)^1-^i:T-J:v^, 
feic*^:b-f 3 a (^Mtt«S 1 4 , 



tfz. -iicoiESl K 2<7)fti^lR|fl#:2 2 * 1 

»{^-c«t^«saii#:2 0 ^#;s> ' t/i^-Tl^^o 

[0 0 2 6J ioT. «®Tn.*fe>I$^v>i 

n\zm^iiiMXW>l%'^i)'hm^tX\ 



B,jiV — 



[0 0 2 7] 



(5) #r?i¥ 1 1 - 2 6 0 6 7 3 

8 

mmLfz^<r>i: V y^'^'iz^ y)mi3^x^j:^m^tLfzi> 

<DX$)^i}'h. '^^<Di>'7:iizit^xWMB^i$(r)^M'& 

10 m^ffymwii: ^ < t - i: 35^~t~ i , -^(D^Em ■ nmmx 

W^^ff)^^i^j:<-t^tTl)'iX^:hiDX\ 1^11413 

yry^ff)i9m-\t^^iib^zt:^^x^i>o 

[mi ^^m\zmm^iiMM:^yry-^^mmmM 
[0 2] mi(DmU(^i!j:±mxib^. 

20 112141 |s&*(0;iv;#i:S^z:Sl3>rV^ffflcolS^ 

u^y. - T'-e^^ L fzmw.m.mM^i: ^•t^HisiT-* o 

[ff-^wui^] 

1 1 -lEm 1 2 -ftS 1 3 -^m* 1 4 -^fttt 

2 O-l^HE^n >7'->-9-fflS;i^l#: 2 1 
-■k/^U-f 2 I' 

2 1' a••••b^^°^-^^^(7)I*iigIJ7X¥B 2 2-fi;RTO 
^ 2 3— 

30 2 4 -ft^^^rpltff*^^* 2 4 a-il^i/Tlr.^fflD- 
yS^ 2 4 b-4lT*)i^ffMfflD-7 2 1 c -it^Jfrfi: 

2 4 e-ft±DT!l*ffln-7# 2 5 -Ity-;!/^ 2 

5 a-^j-^ Vmm'y-)^^ 2 5 b KSfflitv- 



[113] 



[1215] 





(6) 



# fjfW 1 1 -2 6 0 6 7 3 



[mi] [114] 




